Mechanism of urinary tract crystal formation following biphenyl treatment.
Coadministration of biphenyl and KHCO3 in the diet of male rats for 13 weeks produced urine crystals, which, by means of LC-MS/MS analyses, were determined to be composed of the potassium salt of 4-hydroxy-biphenyl-O-sulfate (4-HBPOSK). Biphenyl alone or biphenyl with KCl or NaHCO3 in the diet did not produce urine crystals. It was found that the higher concentration of potassium in the urine and the alkaline pH induced by feeding KHCO3 to rats resulted in the formation of urine crystals of 4-HBPOSK due to 4-HBPOSK solubility being lower in urine than in plasma. Urine crystals of 4-HBPOSK produced hyperplasia of the transitional epithelium of the ureter, ureteral obstruction, and hydronephrosis in the urinary tract.